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e To understand the definition of cellulitis

* To know what treatment is appropriate

e To know when hospitalization is needed
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Microbiology
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* Most common pathogens are beta-hemolytic
Strep and Staph aureus, including MSSA, MRSA

 Gram-negative aerobic bacilli are identified in a

minority of cases/ H. influenza ( ,o0'v'on'o nnx o192
Otitis media)

 Pseudomonas aeruginoasa ( n>T,[10'n 'XdITA ,NDI0
(hnon 7y )



() Parenteral versus Oral therapy/

''''' 2 10700

no pph)

" Treatment Requiring Hospitalization
e Systemic signs of toxicity

(fever >38°C, hypotension, or sustained tachycardia)
* Rapid progression of erythema

* Progression of clinical findings after 48 hours of oral
antibiotic therapy

* Inability to tolerate oral therapy

* The presence of an immunocompromising condition
(such as neutropenia, recent organ transplant,
advanced HIV infection, B-cell or T-cell deficiency, or
use of immunosuppressive agents) should lower the
threshold for parenteral therapy
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* Antibiotic selection for treatment depends on

whether presentation consists of purulent or
nonpurulent cellulitis




Treatment: Purulent cellulitis

e Patients with purulent cellulitis (purulent
drainage or exudate, in the absence of a
drainable abscess) should be managed with
empiric therapy for infection due to MRSA

 MRSA was the dominant organism, isolated
from 59% patients, followed by MSSA (17%);
beta-hemolytic streptococci accounted 2.6%
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Treatment: MRSA
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* Options for empiric oral therapy for MRSA:

1) Clindamycin 300 to 450 mg PO TID

2) TMP-SMX 1-2 DS tab PO BID

3) Doxycycline 100 mg PO BID

4) Linezolid 600 mg PO BID

5) Minocycline 200 mg orally once, then 100 mg BID

* Depends on clinical response but a time course of 5-10
days is usually appropriate



Treatment: Nonpurulent Cellulitis

* For nonpurulent cellulitis, cover for beta-hemolytic
Strep and MSSA, Streptococcus pyogenes

 MRSA coverage is warranted for patients fail initial
therapy, signs of systemic illness, recurrent infection
in the setting of underlying predisposing conditions,
and previous episode of MRSA infection

 Empiric MRSA coverage should be used in patients
with risk factors for MRSA and in communities with

high prevalence of MRSA (recent hospitalization, residence in
long term care facility, HD, Diabetes, IV drug use, recent antibiotic
therapy, incarceration, HIV)




&) Treatment: Nonpurulent
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e Options for Nonpurulent cellulitis (excluding MRSA)

1) Cefazolin 1-2 gram IV every 8 hours

2) Cephalexin 500 mg PO every 6 hours

3) Clindamycin 300 to 450 mg PO every 6-8 hours

4) Augmentin 1 gram IV every 8 hours/ PO 875 mg X 2

 Depends on clinical response but a time course of 5 days is
usually appropriate.

e (Extension of the duration (up to 14 days) may be warranted in
the setting of severe infection and/or slow response to therapy)



=5 Symptomatic improvement

A deepening of erythema may be observed following

initiation of antimicrobial therapy. This may be due to
destruction of pathogens that release enzymes increasing
local inflammation and should not be mistaken for
therapeutic failure

Symptomatic improvement within 24 to 48 hours of
beginning antimicrobial therapy, although visible
improvement of clinical manifestations may take up to 72
hours.

90 % of patients had improvement in clinical findings and
serum C-reactive protein concentration 3 days after
initiation of antimicrobial therapy
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= Treatment: MRSA and Nonpurulent

 Options for empiric oral therapy for beta-hemolytic Strep
and MRSA:

1) Clindamycin 300 to 450 mg PO TID

2) Amoxicillin 500 mg PO TID + TMP-SMX 1 to 2 DS tabs
PO BID

3) Amoxicillin 500 mg orally TID + Doxycycline 100 mg
orally twice daily

4) Linezolid 600 mg orally BID

 Atime course of 5to 10 days is usually appropriate
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TREATMENT: IV ANTIBIOTICS

e Vancomyecin is antibiotic of choice for MRSA
skin infections and for those requiring
hospitalization

 For those who fail or can’t tolerate
Vancomycin: Daptomycin, Tigecycline and
Linezolid are alternative treatments
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Erysipelas
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* Cefazolin has activity against streptococci as well
as MSSA, which is useful in settings where
erysipelas cannot be reliably distinguished from
cellulitis

» Ceftriaxone has activity against streptococci (and
may be used for activity against MSSA in some
circumstances), and its once-daily dosing allows
for convenient outpatient administration
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Erysipelas
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e Patients with mild infection or those who have
improved following initial treatment with parenteral
antibiotic therapy may be treated with oral penicillin
or amoxicillin

* In the setting of penicillin
allergy, cephalexin clindamycin, or linezolid may be
used

 The duration of therapy should be individualized
depending on clinical response; 5 to 10 days is usually
appropriate
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Necrotizing Fasciitis- Treatment

 Acceptable empiric antibiotic regimens include :

oA (Carbapenem) or (beta-lactam+beta-lactamase inhibitor) plus

e An agent with activity against methicillin-resistant S.
aureus (MRSA; such as Vancomycin or Daptomycin) plus

e Clindamycin, for its antitoxin and other effects against toxin-
elaborating strains of streptococci and staphylococci (600 to 900
mg intravenously [IV] every eight hours in adults

Patients with hypersensitivity to these agents may be treated
either with an aminoglycoside or a fluoroquinolone,
plus metronidazole.




Clinical approach to management of nonpurulent cellulitis in adults

| Patient presents with nonpurulent cellulitis

v

Are there dlinical findings suggestive of erysipelas?
# Clear demarcation between involved and uninvalved tissue
* Lesion raised above the level of the surrounding skin

T
Yes

¥

1
No

¥

Is ane or mare of the

tachycardia)

(criteria for parenteral therapy)?*
= Systemic signs of toxicity
(eq, fever »>100.5°F/38°C,
hypotension, or sustained

= Rapid progression of erythema

= Progression of clinical findings after
48 hours of oral antibiotic therapy

= Inability to tolerate oral therapy

following present
therapy and MRSA coverage?

Are there indications for bath hospitalization with parenteral

= Systemic signs of toxicity (eg, fever »100,5°F/38°C,
hypatension, or sustained tachycardia)

= Proximity of the lesion to an indwelling medical
device (eg, prosthetic joint or vascular graft)

Yes

v

1 T
No

v

Initiate empiric parenteral antibictic therapy for
treatment of beta-hemalytic Streptococcus. 1

Regimens include: &
u Cefazolin
" Ceftriaxone
* Flucloxacillin

The intravenous regimen can be switched to an
oral regimen with activity against Streptococcus
once signs of infection are resolving. 1

Initiate empiric oral antibiotic therapy for
treatment of beta-hemolytic Streptococcus. 1

Regimens include: ¢
= Penicillin
= Amoxicillin

1
No

¥

Are there other indications for hospitalization with parenteral
therapy?*
# Rapid progression of erythema
# Progression of clinical findings after 48 hours of oral
antibiotic therapy
» Inability to tolerate oral therapy

T
Yes

¥

Is one or more of the following present
{criteria for inclusion of empiric MRSA
caverage)?
= Prior episode of MRSA infection or
known MRSA colonization
= Presence of risk factor(s) for MRSA
infection 8
= Lack of clinical response to antibiotic
regimen that does not include activity

1
No

¥

Is one or more of the following present
(criteria for inclusion of empiric MRSA
caverage)?
= Prior episade of MRSA infection or
known MRSA colonization
® Presence of risk factor(s) for MRSA
infection
® Lack of clinical responze to antibiotic
regimen that does not include activity

against MRSA

Yes

Y ¥

1
No

v

against MRSA

T 1
Yes No

\d ¥

Initiate empiric intravenous antibiotic therapy for
treatment of nonpurulent cellulitis due to
beta-hemalytic Straptococcus and MRSA: A¥

Regimens include: A%
= Yancomycin (preferred)
= Daptomycin

The intravenous regimen can be switched to an
oral regimen with activity against MRSA and
Streptococcus once signs of infection are
resolving. 1

Initiate empiric intravenous antibictic therapy for
treatment of nonpurulent cellulitis due to
beta-hemolytic Straptococcus and MSSA.

Regimens include: &
= Cefazolin
= Clindamycin
® Nafcillin
= Oxacillin
= Flucloxacillin

The intravencus regimen can be switched to an
oral regimen with activity against MSSA and
Streptococcus once signs of infection are
resalving. 1

Initiate empiric oral antibictic therapy for treatment
of beta-hemalytic Streptococcus and MRSA. 1

Initiate empiric oral antibiotic therapy for
treatment of beta-hemalytic Straptocorcus
and M5SA.T

Regimens include: ¢

* Clindamycin Regimens include: ¢

= Amoxicillin PLUS trimethoprim-sulfamethaxazole ® Cephalexin
= Amoxicillin PLUS doxycydine # Dicloxacillin
= Amoxicillin PLUS minocycline ® Cefadroxil
= Clindamycin
* Flucloxacillin




Clinical approach to management of purulent cellulitis (in absence of drainable abscess) in adults

Patient presents with purulent cellulitis (in absence of drainable abscess) |

= Inability

Is one or more of the following present (indications for parenteral therapy): *
® Syctemic signs of toxicity (eg, fever >100.5°F/38°C, hypotension, or sustained tachycardia)
= Rapid progression of erythema
= Progression of clinical findings after 48 hours of oral antibictic therapy

to tolerate oral therapy

= Proximity of the lesion to an indwelling medical device (eg, prosthetic joint or vascular graft)

Yes

¥

1
Mo

¥

= Perioral or perirectal location

= Skin necrosis

Are any of the following features present:

= Potential connection between the infection and a pressure ulcer

Send drainage material for culture and susceptibility testing.
Initiate empiric oral antibiotic therapy for infection due to MRSA.

Regimens include: 148
= Clindamycin
= Trimethoprim-sulfamethoxazole
= Doxycycline
= Minocycline
= Linezolid
= Tadizolid

Culture results should be reviewed to determine whether the
chosen antimicrobial regimen is appropriate or warrants revision.

I
Yes

¥

1
Mo

¥

Initiate empiric intravenous antibictic therapy for infection
due to MRSA as well as other gram-positive organisms,
gram-negative bacilli, and anaercbes: 14

Select one of the following:
= Vancomycin { preferrad)
= Daptomycin @

Plus one of the following:
= Ampicillin-sulbactam
= Biperacillin-tazcbactam
= Ticarcillin-clavulanate
= Caftriaxone PLUS metronidazole
= Ciprofloxacin PLUS metronidazole
® Levofloxacin PLUS metronidazole

Send drainage material for culture and susceptibility testing.

The intravencus regimen can be switched to an oral regimen
based on results of culture data cnce signs of infecticn are
resolving.

due to MRSA. T

Regimens include: T4 <
= Vancomycin { preferrad)
= Daptomycin

resolving.

Initiate empiric intravenous antibictic therapy for infection

Send drainage material for culture and susceptibility testing.

The intravencus regimen can be switched to an oral regimen
based on results of culture data cnce signs of infecticn are




Clinical approach to management of drainable abscess (with or without cellulitis) in adults

| Patient presents with drainable abscess (with or without cellulitis) |

Are any of the following features present?
® Systemnic signs of toxicity (eqg, fever »>100.5°F/282C, hypotensicn, or sustained tachycardia}
= Extensive skin involvement

T 1
Yes MNo
¥ ¥
Are any of the following present?
= Multiple abscesses

Are any of the following features present?
» Perioral or perirectal location of the

abscess

= Skin necrosis

¥ Potential connection between the
abscess and a pressure ulcar

I
Yes

¥

1
Mo

¥

® Single abscess =2 om

= Associated comorbidities or
immunocompremising condition

® Presence of an indwelling medical
device (eg, prosthetic joint,
pacemaker, vascular graft)

= High risk for community transmissicn
of Staphylococcus aureus to others
{eg, athletes or military perscnnel}

I
Yes

¥

1
Mo

¥

Initiate empiric intravencus antibictic
therapy for infection due to MRSA as
well as other gram-positive organisms,
gram-negative bacilli, and anaercbes.

Select one of the following: *
® Vancomycin {praferrad}
= Daptomycin T

Plus one of the following: *
= Ampicillin-sulbactam
= Piparacillin-tazobactam
= Ticarcillin-clavulanate
= Caftriaxcne PLUS metronidazole
= Ciprofloxacin PLUS metronidazole
= Levofloxacin PLUS metronidazole

Initiate empiric intravenous antibiotic
therapy for infection due to MRSA.

Regimens include: *1
® Vancomycin (preferred)
= Daptomycin

Incise and drain abscess.& Send drainage
material for culture and susceptibility
testing.

Initiate empiric oral antibiotic therapy for
infection due to MRSA.

Regimens include: 1%
® Clindamycin
® Trimethoprim-sulfamethoxazole
= Doxycycline
® Minocycline
" |inezolid
= Tedizolid

Incise and drain abscess.& Send drainage
material for culture and susceptibility
testing.

Mo immediate indication for antibiotics.

Antibictics {chosen based on available
culture data) may be warrantad if the
patient does not achieve an adequate
clinical response to incision and drainage
alone.

v

v

testing.

Incise and drain abscess. Send drainage material for culture and susceptibility

The intravenous regimen can be switched to an oral regimen tailored to
culture and susceptibility data once signs of infection are resolving.




Empiric intravenous antibiotic therapy for animal bites

Adults ‘ Children

Options for empiric gram-negative and anaerobic coverage include:

Monotherapy with a beta-lactam/beta-lackamase inhibitor, such as one of the following:

Ampicillin-sulbactam 2 g IV every six hours 50 mafkg per dose (based on ampicillin component)
every six hours™

Piperacilin-tazobactam 2.275 g IV every six 100 ma/kg per dose (based on piperacillin component)
hours every eight hours™
A third-generation cephalosporin such as A third-generation cephalosporin such as ceftriaxone
ceftriaxone 1 to 2 g IV every 24 hours 100 mafka IV daily, given in one to two divided
PLUS doses™

Metronidazole 500 mg IV every eight hours PLUS

Metronidazole 10 mgfkg IV per dose every eight
hours™

Alternative empiric regimens include:

A fluoroguinolone (eqg, ciprofloxacin 400 mg IV every | Use fluoroguinolones with caution in children <18
12 hours, levofloxacin 500 mg IV daily, or vears of age; if unable to tolerate other choices:

moxifloxacin 400 mg IV daily) A fluoroquinolone (ciprofloxacin 20 mag/kg IV per dose

PLUS twice daily or levofloxacin 10 mg/fkg IV per dose twice
Metronidazole 500 mg IV every eight hours daily if =5 years old or once daily if =5 years)
PLUS

Metronidazole 10 mafkg IV per dose every eight hours

Monotherapy with a carbapenem, such as one of the following:

Imipenem-cillastatin 500 mg every six hours 25 mafkag per dose every six hours (maximum 500 mag
per dose)

Meropenem 1 g every eight hours 20 ma/fkg per dose every eight hours {(maximum 1 g
per dose)

Ertapenem 1 g daily Children =12 yvears old: 15 ma/kg per dose every 12
hours (maximum 500 mg per dose)

Children =12 years old: Refer to adult dosing




Empiric oral antibiotic therapy for animal bites

Antibiotic .
Adults Children
agents
Agent of choice
Amoxicillin- 875/125 mg twice 22.5 maSkag per dose (amoxicillin component) two times daily
clavulanate daily (maximum 275 mg amoxicillin and 125 ma clavulanate per dose)™

Alternate empiric regimens include:

One of the following agents with activity against P. mulftocida:

Doxyoycline T 100 mag twice daily =8 vears old: Mot recommended due to low risk of dental staining
=8 vears old: 2 mg/kg per dose twice daily (maximum 100 mg per
dose)

THMP-SMET 1 double-strength 4 to & magfkg (trimethoprim component) per dose twice daily

tablet twice daily fmaximum 150 mag trimethoprim per dose)

Penicillin Wk 500 mg four times 12.5 mafka per dose four times daily (maximum 500 mg per dose)

daily

Cefuroxime 500 mag twice daily 10 ma/ka per dose twice daily (maximum 500 mg per dose)

Levofloxacin 750 ma once daily Use with caution in children <18 vears of age; if unable to tolerate
other choices:
=5 wvears old: 10 mafkg per dose twice daily (maximum 750 mg
daily)
=5 vears old: 10 mafkg per dose once daily (maximum 750 mg mag)

Moxifloxacin 400 mg once daily Mot recommended; insufficient experience

PLUS
One of the following agents with anaerobic activity:

500 mg three times 10 maskag per dose three times daily (maximum 500 mg per dose)

daily

Metronidazole

450 mg three times 10 ma/kg per dose three times daily (maximum 450 mg per dose)

daily

Clindamycin™

The followwing agents have poor activity against P. muftocida and should be avoided:
Cephalexin
Dicloxacillin

Ervthromycin




Case presentation

* A 48 year old male with history of HTN,
Hyperlipidemia, GERD, CKD on HD ,HTN who
presents to your department with complaint
of left leg swelling and redness for the past 2-
3 days. He states that this has never happened

oefore and that he his worried because it has

oeen worsening. He denies any recent travel.

He's also noted some liquid draining from the
area as well




O Case presentation
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* His left leg is seen on the below image:




Case presentation

» What should your next step be:

a) Tell him to raise his leg to help with swelling

b) Get an outpatient ultrasound to assess for a
blood clot

c) To give him oral Keflex to treat a cellulitis
d) Admit to inpatient medicine for IV antibiotics



Case presentation
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* You call the triage resident and notify them that you

are directly admitting this patient for parenteral
antibiotics.

 What antibiotic choice is warranted in this patient?

a) cefazolin

b) vancomycin
c) daptomycin
d) clindamycin



SUMMARY
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P Cellulitis manifests as erythema, edema, and warmth
P Diagnosis is based upon clinical manifestations

» Most common causes are beta-hemolytic Strep and
Staph aureus

» For non-purulent cellulitis, empiric therapy of beta-
hemolytic Strep and MSSA. Patients with non-purulent
cellulitis and MRSA risk factors should be covered for
beta-hemolytic Strep & MRSA.

P Patients with purulent cellulitis should be managed
with empiric therapy for infection due to MRSA.

» For those requiring hospitalization, Vancomycin is
antibiotic of choice pending culture results.




